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Biomass and nutrients (C, Nand P) of the seagrass 
Thalassia hemprichii were compared for the Northern 
Bay (NB) and Southern Bay (SB) of Inhaca Island, south-
ern Mozambique. T. hemprichii is one of the most dom-
inant seagrass species in the Indian Ocean, although 
still poorly documented in Africa . Its mean biomass var-
ied between 787.4 ± 233 ,8gDWm' and 1876,8 ± 
389.4gDWm·' for NB and SB, respectively. For the asso-
ciated seagrass species, Cymodocea rotundata, 
Halodule wrightii, Halophila ovalis and Zostera capen-
Introduction 
Tha/assia hemprichii (Ehrenb.) Aschers. is one of the most 
important seagrass species in the western Indian Ocean, 
together with species such as Thafass-odendrom cilia fum 
(Forsk.) den Hartog, Enhalus acoroides (U) Royle and 
Ha/odule wrightii Aschers. Despite this, little ecological 
research on T hemprichii has been carried out in Africa. 
In general, seagrasses are reported to occur in rather 
nutrient-limited areas (e.g. Stapel et a/. 1997, Hemminga et 
a/. 1999). Although they have adapted to take up nutrients 
with both roots and leaves (e.g . Stapel et al. 1997, Pedersen 
et a/. 1997) and act as nutrient-trappers in coastal or shallow 
marine environments (Gacia et a/. 1999), they often experi-
ence nitrogen and/or phosphorus limitation in their environ-
ment (Udy and Dennison 1997). Nutrient resorption from 
older to younger leaves (Pedersen et a/. 1997, Hemminga et 
a/. 1999) or from older tissues to younger ones (Alcoverro et 
al. 2000) may be a strategy for maximising nutrient utilisa-
tion in seagrasses. Nutrient resorption efficiency, for a num-
ber of seagrass species including T hemprichii was estimat-
ed to be around 20% for nitrogen and 22% for phosphorus 
(Hemminga and Duarte 2000). 
This study aims at estimating and comparing, between the 
two sites, the biomass of T hemprichii, its nutrient (carbon, 
nitrogen and phosphorus) concentrations in the leaves as 
well as the leaf nutrient resorption. 
Materials and Methods 
Inhaca Island is situated about 32km east of Maputo city, at 
sis , they corresponded up to 8.8% of the T. hemprichii 
biomass. Leaf nutrient concentrations showed a clear 
gradual decrease with age. This varied from 3.03% to 
1.7% for N, 0.25% to 0,07% for P in NB and from 3,3% to 
1,7% for N, 0.27% to 0.1% for P in SB, Mean C:N:P ratios, 
normalised for biomass, were 545:35:1 and 509:35:1 for 
NB and S8, respectively. The leaf resorption efficien-
cies, were 9.5% and 63.9% for nitrogen and 44.4% and 
63 ,2% for phosphorus in NB and SB, respectively, 
latitudes between 25° 50'S and 26°05'S and longitudes 
between 32 °54'E and 33°00'E. Water temperature varied 
with in the extremes of 20°C and 39°C whereas sal in ity 
ranged between 30ppt and 39ppt (Paula et a/. 1998, 
Bandeira 2000). Seagrass beds cover extensive areas 
around the western coast and northern and southern bay of 
the island. The Northern Bay (NB) measures about 5 000 
hectares and the Southern Bay (SB) about 6 000 hectares 
Predominant seagrass species in these bays were Z capen-
sis, T. hemprichii and H. wrighlii (Bandeira 2000). T. 
hemprichii together with H. wrightii is the largest seagrass 
community covering 20% (approx. 2000 hectares) of the 
entire intertidal area (Bandeira 2000). 
Biomass and leaf nutrients were measured in the Northern 
and Southern Bays at Inhaca Island during the dry season 
(April-September 2000) . 
In order to study the biomass of T. hemprichii 20 quadrats 
of 0.2 X O.2m' were sampled (10 at each study site). Before 
taking the measurements the samples were rinsed with 
fresh water, then treated with diluted HCI (1 % or less) to 
remove epiphytes. The biomass was measured as dry 
weight (DW) and ash free dry weight (AFDW). DW was 
obtained by drying the plants in an oven for approximately 
48 hours at 70°C, and AFDW by processing in a muffle oven 
for 2 hours at 550°C (Ott 1990). Total biomass of associated 
species was also measured. 
For leaf nutrient analysis, shoots of T hemprichii were col-
lected at two study sites. The plants were grouped into 5 
subsamples: 1", 2M , 3'd, 4 1h and 51h leaf; the first one being the 
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youngest leaf and the fifth the oldest. One replicale was also 
taken for each subsample. Each subsample was made up of 
approximately 15 grams of fresh weight. The subsamples 
were dried in an oven for 48 hours al 70"C and then ground 
into powder (Bandeira 2000). Carbon concentration (%DW) 
was determined using a litration method (Allen 1989), nitro-
gen concentration (% of OW) was determined using the seg· 
mented flow analyser (Houba el al. 1989) and phosphorus 
concentration (% of OW) was analysed colorimetrically 
(Allen 1989, Houba el al. 1989) . Prior to Nand P analyses, 
the subsamples were digested in concentrated H,SO,. 
Data on carbon (C) , nitrogen (N) and phosphorus (P) con-
centrations In plant tissue (% of OW) were converted to mg 
01 C, Nand P by multiplying Ihese data wi th the correspon-
ding biomass of each leaf part or converted to standing stock 
of leaf nutrients by multip lying with amount 01 leaves per m' 
(Erttemeiier and Herman 1994, Cambridge and Hocking 
1997) . Leaf resorption eHidency was calculated using the for-
mula provided by Stapel and Hemminga (1997): [% R ~ (C" -
Co / C,,) X 100J; where: % R is resorption efficiency, C" is the 
nutrient content (mg of N or P) of the leaf number with high-
est nutrient content and C" is the nutrient content (mg of N or 
P) of the oldest leaf (5" leal) (Stapel and Hemminga 1997). 
Loss of nutrients via leaching was assumed to be negligible 
(Cambridge and Hocking 1997, Stapel and Hemminga 1997). 
C:N:P ratios were calculated based on atoms. 
DiHerences in the biomass between the two sites were test· 
ed using one-way ANOVA, whereas nutrient concentration 
Mar1lns and Sandelra 
between sites and leaf number tested using two-way ANOVA. 
Prior to this, tests on variance homogeneity was carried out. 
Results 
Biomass 
The apportioning biomass of Thalassia hempnchii for Ihe 
Northern and Southern Bays is shown in Table 1. 
Statistically significant differences in rhizome and root bio-
mass were observed, between the two sites, being higher in 
the SB (Table 1). DiHerence in tota l biomass of T hemprichii 
was only slightly statistically significant between the two 
sites (Table 2). Below ground biomass (roots and rhizomes) 
comprised around 74% of T hemprichii OW and 89% of 
AFDW. The biomass of associated species corresponded to 
8.8% and 0.3% of total seagrass biomass of Themprichii in 
NB and SB, respectively. 
Nutrients 
C , Nand P concentrations in T. hemprichii leaves are shown 
in Figure 1. N and P concentrat ions dropped gradually with 
leal age, from the youngest 1" to the oldest 5" leal. The dif-
ferences , in Nand P, were statistically significant between 
leaf ages but not between sites (Table 3). Nutrient biomass, 
C:N:P and C:N ratios are shown in Table 4. The resorption 
efficiencies, for NB and S8 , respectively, were 9.5% and 
Table 1: Mean :t SE biomass (in 9 m ,') of ThaiassI8 hemprichil. NB == Northern Bay, S8 == Southern Bay, N == 10, OW == dry weight, AFDW == 
ash free dry weight 
NS S8 F P 
Leaves OW 154.4 ± 22.7 t42.2 ± 21.7 0.15 > 0 .05 
AFOW 112.3 ± 18.3 85.5 ± 13.0 1.43 > 0 .05 
Rhizomes OW 153.0 ± 18.3 369.6 ± 63.6 12.0 < 0.05 
AFDW 117.1±11 .8 235.5 ± 31.7 13.6 < 0.05 
Roots OW 480.0 ± 209.0 1360.1 ± 337 4.93 < 0.05 
AFDW 331.0 ±133 1027.0 ±217.0 1.32 < 0.05 
FrUits OW O±O 4.9 ± 2.45 4.01 > 0.05 
AFOW 0+0 1.3 ± 0.6 3.91 > 0.05 
Total OW 787.4 1876.8 
AFDW 378.4 664.0 
Table 2: Total biomass ± SE (in 9 m '") of Tha/assia hemprichii and associated seagrasses. NB = Northern Bay, SB = Southern Bay, N = 10 
NS S8 F P 
T hemprichii OW 787.4 ± 233.8 1876.8 ± 389.4 4.41 = 0.04 
AFOW 378.4 ± 106.0 664.0 ± 170.0 2.02 > 0.05 
H. wnghlii OW 30.7 ± tl .9 0.9 ± 0.7 6.30 < 0.05 
AFOW 14.82 ± 4.9 0.47 ± 0.46 18.99 < 0.001 
Z. capensis OW 4.8 ± 2.6 0.0 3.44 > 0.05 
AFOW 2.6 ± 1.4 0 . 0 3.76 > 0 .05 
C fOtundata OW 39.9 ± 18.7 4.5 ± 4 3 44 > 0.05 
AFDW 24.7 ± 11.6 3.08 ± 2.75 4.93 = 0.04 
H. ovalis OW 0.6 ± 0.4 0 . 0 2.88 > 0.05 
AFDW 0.35 ± 0.21 O± O 2.86 > 0.05 
TOTAL OW 863.4 1882.2 
AFDW 420.87 667.55 
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Figure 1: Mean percentage ± SE (of DW) of C, Nand P In different 
leaf ages 
63.9% for nitrogen and 44.4% and 63.2% for phosphorus. 
Total amount of leaf nutrients per standing stock was 45.3g 
C m', 3.5g N m' and 0.2g Pm' in NB and 30.4g C m ' , 2.4g 
N m' and O.2g P m ' in the SB 
Discussion 
Thalassia hemprichii above and below ground biomass, 
obtained in this study, seems to be higher in comparison with 
those published elsewhere, for the same species (Duarte 
and Chiscano 1999), but somehow similar to the ones 
obtained in Indonesia (Erftemeijer and Herman 1994). Leal 
biomass could be compared with those from Indonesia 
(Erftemeijer and Herman 1994). High density of T. 
hemprichii seems to be the main reason for higher below 
ground biomass observed in SB. The meadows at SB are 
well developed and the absence of a statistically significant 
differences in leaf biomass could be related with rather 
intense grazing observed in SB. Fruiting 01 T. hemprichiiwas 
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Table 3: Summary of two-way ANOVA tests comparing C, Nand P 
concentrations (in % of OW) between leaf ages and sites 
F,~ , ~, p 
Leaf age %C 1.31 >0.05 
%N 17.32 <0.001 
%P 14.45 <0.001 
Sile %C 0.28 >0.05 
%N 0.28 >0.05 
%P 0. 15 >0.05 
also observed in NB but the random sampling did not col lect 
the Iruiting shoots . 
The associated seagrass species found in th is study in 
both NB and SB are in agreement with previous findings from 
the same area (Bandeira 1995). The total biomass of Zostera 
capensis obtained in this study was much lower than those 
obtained by De Boer (2000) . These studies covered mainly a 
mixed seagrass species dominated by T. hemprichii and 
Halodule wrightii while De Boer (2000) sampled moslly at a 
sand Bank where Z. capensis is a dominant species (Bandeira 
2000, De Boer 2000). At Inhaca, Thalassla hemprichii co-dom-
inant with Halodule wrightii, was the most species-rich com-
munity type, with eight other seagrass species (Bandeira 
2000) . T. hemprichii associated with H. wrightii have been 
seen in the northern Mozambique and Tanzania. 
C, Nand P concentrations at different leaf ages were in 
general within the range obtained lor T hemprichii in 
Indonesia (Stapel and Hemminga 1997, Hemminga and 
Duarte 2000) and other seagrass species (Duarte 1990). 
Nutrient biomass (mg C, mg N, mg P) obtained in this study 
was generally lower than that reported by Stapel and 
Hemminga (1997). This could be related to the lower leaf 
biomass observed. The C:N ratios show that T. hemprichii at 
Inhaca seems to grow without N limitation. According to 
Hemminga and Duarte (2000), in N-limited situation C:N 
ratios may rise from 20:1 to 40: 1. Furthermore Duarte (1990) 
stated that N limitation occurs when N concentration is 
<1.85%. The nitrogen-fixing cyanobacteria Calothrix sp ., 
was mentioned by Kalk (1995) as often associated with roots 
of T. hemprichii. This could be one reason for T. hemprichii 
at Inhaca not being N-limited. T. hemprichii at Inhaca seems 
to be P-limited. According to Duarte (1990) in P-limited situ-
ation, P concentration is <0.2%. High P resorption efficiency 
could be an indication of shortage of P in the environment 
(e .g. Stapel et al. 1997). Some authors have doubted th is 
above generalisation and claimed that nutrient content could 
be species-specific (e.g. Udy and Dennison 1997, Terrados 
et al. 1999) or argued that characteristic, such as tissue 
composition cannot answer the question of nutrient limita-
tion. Experimental work with nutrient enrichment and the 
study 01 nutrient fluxes between the sediments and the 
water is probably needed in order to determine nutrient lim-
itations lor the growth 01 T. hemprichii (e.g. Agawin et al. 
1996, Udy and Dennison 1997) 
The low resorption efficiency for N obtained in NB may indi-
cate higher N availabil ity in th is site comparing with SB. Plants 
occurring in nutrient-rich environment would tend to have low 
resorption efficiency (e.g. Stapel et al. 1997). A relative close 
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Table 4: Nutrient biomass (mg of OW ± SE) and C.N:P and C:N rallos (by atoms). NB ::: Northern bay, S8 = Southern bay 
Leaf nO Leaf mg C mg N mg P C:NP C:N 
Biomass ral ios ratios 
NB 1 8.75.6.8 2 .74 . 0.52 0.27 ± 0.04 0.021 .0.004 337:28:1 12:1 
2 9.03 ::t: 3.7 2.96 . 0.07 0.26.0.00 0.018 . 0.003 425:32:1 13:1 
3 14.75 . 3.9 4.02 ± 0.40 0.35 ± 0.03 0.021 . 0.001 495:37:1 13:1 
4 19.0±11.0 5.39 .0.73 0.42 . 0.03 0.0. 0.004 51 5:34:1 15.1 
5 22.0 ± a 6 47 ± O.16 0.38 . 0.02 0.015 • 0.004 1116:56:1 20: 1 
Total 73.53 21.58 1.68 0 .102 545:35:1 15:1 
% of Total 100 29.35 2.28 0 .139 
SB 1 4.75 ± 2.5 1.71 :t: O.l 1 0.16 . 0.002 0 .013 . 0.000 339:27: 1 12:1 
2 8.75 ± 3.4 2.59 ± 0.13 0.26 . 0.004 0.018 ± 0.004 371 :32:1 12:1 
3 14.25 ± 3.0 4.07.001 0.36.0.004 0.019.0.003 554:42:1 13:1 
4 13.75 ± 3.0 4.47 ± 0.53 0.27.0.050 0 .018 ± 0.002 640:33:1 19: 1 
5 7 .33 ± 1.2 2.0 ± 0.08 0.13 ± 0.004 0.007 ± 0.001 741:41:1 18:1 
Total 48.83 14.84 1.18 0.D75 
% of Total 100 30.39 2.42 
proximity of T hemprichiito mangrove foresl in NB, wilh pos-
s!ble influence in sediment nutrients, may help understanding 
the low N resorption efficiency in this site. Research on this is 
needed. Resorpt ion efficiency in T hemprichll would need to 
be further sludied by incorporating larger sample size. 
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